ON SOME NEW HERMITE-HADAMARD TYPE INEQUALITIES 
FOR s-GEOMETRICALLY CONVEX FUNCTIONS 
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Abstract. In this paper, some new integral inequalities of Hermitc-Hadamard 
JH ^ type related to the s— geometrically convex functions are established and some 

'■"H, applications to special means of positive real numbers are also given. 
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1. Introduction 
In this section, we firstly list several definitions and some known results. 
Definition 1. Let I be an interval in R. Then f : I —tM. is said to be convex if 
f(Xx + (l-X)y)<Xf(x) + (l-X)f(y) 

for all x,y G I and A G [0, 1] . 

Recently, In [2J, the concept of geometrically and s— geometrically convex func- 
tions was introduced as follows: 

Definition 2. A function f : I C R+ = (0,oo) — > K + is said to be a geometrically 
convex function if 

f (*v~ A ) < f(x) x m x - x 



m 



X 



for x,y € I and A G [0, 1] . 



o 

Definition 3. A function f : I C M + = (0,oo) — > R+ is said to be a geometrically 
convex function if 

f (xV- x ) < f(x) x ° f(y) {1 - xy 

for some s G (0, 1], where x,y £ I and A G [0, 1]. 



Let /:ICt->Rbea convex function defined on the interval / of real numbers 
and a,b € I with a < b. The following double inequality is well known in the 
literature as Hermite-Hadamard integral inequality 

a 

In [5J , The authors has established some integral inequalities connected with the in- 
equalities (jl.ll) for the s— geometrically convex and monotonically decreasing func- 
tions. In PP, Tunc has established inequalities for s— geometrically and geometri- 
cally convex functions which are connected with the famous Hermite Hadamard 
inequality holding for convex functions. In pQ also Tunc has given the following 
result for geometrically convex and monotonically decreasing functions: 
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Corollary 1. Let f : I C R+ — > R+ 6e geometrically convex and monotonically 
decreasing on [a,b], then one has 



<"> ^(^^E5^5/^(f)*^W<«- 



We note that, the inequalities (|1.2p are also true without the condition mono- 
tonically decreasing and the inequalities (|1.2[) are sharp. 

In this paper, the author give new identity for diffcrcntiablc functions. A conse- 
quence of the identity is that the author establish some new inequalities connected 
with the inequalities (|1.2j) for the s— geometrically convex functions. 



2. Main Results 
In order to prove our results, we need the following lemma: 

Lemma 1. Let f : I C M + — > R be differentiable on L° , and a, b <E / with a < b. If 
f G L [a, b] , then 



«•»<» -EiW^'d i* 



i 

6 



£-(2) (,-i,(2) ■,(.»(*,*) /(*-(*,*) 

(2.1) + a - In (jj (t - 1) (j) * /' (a 1 " 1 (a6)*) / (ft 1 "* (a6)*) 



In b — In a / x \ x 



2 

o 



d,t. 



Q t (f) 'f («'"' W*) /'((.-' M» 

<2 - 2 > + i i °G) f 4/ '( o " (oi, *) / ( i " (oi,i ) 



df. 
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Proof. Integrating by part and changing variables of integration yields 



■In 



{^(t-^^f^ 1 ^)?^^ 



+ |lnQVt-l)Q X ) /'(„' 'i^)^)/(//-'(^H)r// 



dt 



(*-!)[/ (a 1 "* (aft)*) /(ft 1 "* (oft)*) 
(*-l)/ (a 1 "* (aft)*) /(ft 1 "' (aft)* 



/ a 1 "' (aft)' / o 1 "'^ dt 



><•>'<» -^/^'(f'- 



By the following equality, we obtain the inequality (12.1 



X \ X 



X \ X 



Vab 



-In 



\)t(\)*f (a" {<*>)*) f (#-*&)* 



-f ln (~W~) /'(" J '('''')- )/(''' ' ("'-)-)<// 



rff 



/ a 1 "*^)' / ^"'(aft)* 



= tf ( a 1 " 1 (aft)* ) / ( b^ (aft)* ) Q " / / ( « («&)' ) / ( *> («&) 3 ) * 





f 2 (Vat) 
f(Vab 



In — In a/ x \ X 



1 



In b — In a 7 x 

a 

This completes the proof of Lemma [1] 



(?) 



dx. 



D 



Theorem 1. Let f : I C IR + — s- M+ 6e differentiable on 1° , and a,iel° to£/i a < fe 
and f € L [a, b] . If |/'| 9 is s— geometrically convex on [a, 6] /or a > 1 and s s (0, 1] , 
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then 
(2.3) 

f(a)f(b) 



1 



In b — In < 



^f(±)dx 



a x \ x 



< In 



b\ (\ 



a \2 



Hi(«, 9 ;/n(«),/n(i?)), 



(2.4) 



1 



In 6 — In i 



/(a °./ (^ ) efa. 



a x \ x 



< In 



b\ (\ 



a V2 



H 2 (s,q;h2{6),h 2 (#)) 



where Mi — max|/(a;)|, Mi = max|/(ir)|, 

xG \a : y/ab\ xG \yab.b\ 



1 
2 • 



1 



, h2{0) — < einfl-e+i 



^,Mi ' rt2 ^= ^#i, Mi 



(1*0) 



(2.5) fci(0) = <^ 'Line 

{ One; 

(2.6) 

6(u,v) = a^b-^ 2 \f(a)\ u \f(b)\- v , 4(u,v) = a^ 2 ^ 2 |/'(a)r" l/'^ , u,v > 0, 



{2.7) Hi (s,q;hi{6),hi{-&)) 

{ fe |/'(6)rM 1 / l ^(0(f,f)) +a |/'( fl )rM 2 ^(^(f,f)), 

|/'(o)|, I/'(6)I<1, 
b \f{b)\ 1/s M^'* [6 (£, A)) + a |/-'(«)| 1/s M 2 /^ (0 (£, A)) , 

l/'(«)|, |/'(6)|>1, 
b \f(b)\ 1/s M 1 h] / ^ (9 (f , £)) + | f(a)r m 2 /^ (tf (f , £)) , 

|/'(a)|<l< |f (6)|, 
b \f{b)\ s M x hl /q (9 (£, f )) + a |/'(a)| 1/s M 2 ^ 1/9 (0 (A, f )) , 



,« = 1,2 



Proof. (1) Let Mi = max|/(a;)|, M 2 = max|/(x)|. Since l/'l 9 is s— geometrically 

xG \a,yab\ xG \yab.b\ 

convex on [a, b] , from lemma [T] and Holder inequality, we have 



><«>'»> -efW^> (I'"- 



< 



t(|)||«-l|(f)*|/(,,'-(<*)*)||/'(t 1 -(a»)*) 



■HD'-'G 



y (a 1 * («&)*) 1 1/ (& 1 * («&>* 



rff 
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< 



In Q | Wi/(l-t)(J)*|/'(ft 1 -*(a6)*) 



dt 



■MS* J* Mi 



f (a 1 -* (.<*)* 



dt 



b 

< - 
~ 2 



In 



C 1 
\b 



Ah ( (l-t)dt 



-fmQjM^/a-^ 



(l-*)(f) V |/'(6 1 -*(a6)*) 



df 



(1-t) - 

a 



df 



< ^lnfV'i, 
~ 2 V a/ V2 



n 1 « 



(i- /)(|) 2 i/'(a)r (t/2)s i/'(6)r ((2 - t)/2) ^t 



'^f^W^f* ( / (1 - t} (^ J i/'wr (t/2r i/'(«)i ,,i:J ;i 2 '" 



If < fjt < 1 < i], < a, s < 1, then 
.9) M qS < P 

(i) If 1 > | /'(a) | , |/' (6) | , by flU} we obtain that 

(l-t)(lf\f(a)f t/2r \f(b)\'> 



(2.9) m" 3 < M Q ", ^ < t?" /s 



,q((2-t)/iy 



dt 





1 

- / (1 - t] Q * lf ' (a)| * lf w 11 ^ 1 dt = i/' ^i 9S fti (* ( 



1 qt 

(2.10) f(l-t) (£} 2 \f> {b)\ q{t/2Y \f> {a)f {2 - t)/2Y dt 



qs qs 
T' ~2 



< 



&N" 5 " 



a-*)(J) i/'wi a|i i/ , («)i 2£ ^^=i/'(«)r^Wf'f)) 



(ii) If 1 < | /'(a) | , |/' (6) | , by J23J) we obtain that 






(l-t)Q 2 \f(a)\^\f(b)\«« 2 - t)/2) 'dt 



< (1-t) (f ) 2 \f (a)\- \f (b)\^~ dt = \f (&)|'" hl (61 (±, £)) 
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(2.11) j{l-t){^ 2 \f{b)f t/2)B \f{a)f {2 - t)l2)S dt 

o 

1 qt 

< J(l-t) Q) 2 \f (6)|- \f (a)|^ dt = |/' (a)|* /s /n (tf (A, A)) 

o 

(iii) If|/'(a)|<l< | /' (6) |, by dHJ) we obtain that 

{l-t){^ \f{a)f t,2)S \nb)\^-^ dt 
J (1 " t) (J) f |/' (a)|* |/' (6)|^ dt = |/' (6)| 9/s fcl (* (f , | 



< 

o 



(2.12) /(l-i)Q) 52t |/'W| 9(t/2r |/'(a)| 9(( ^ )/2r * 
o 

si 



< /(l-t)(J)"|/'(6)| fi |/'(a)| 1! ^ :a * = |/'(o)rfci(tf(^,^)) 

o 

(iv) If |/' (6)| < 1 < |/'(o)| , by ([221) we obtain that 

\l-t)(lf\f(a)\^\f(b)\ qa2 - t)/2V dt 

(1 ^ t} (?) f l; ' (fl)|fl i /; (6)|2£i ^ dt = ir {b)r hi ( e {h f 



< 

o 



(2.13) j (1 - t) (£) ° |/' (6)r (i/2r |/' (a)r ((2 -' )/2r dt 



1 g£ 

- ! {1 ~ t] (S) V(*)l*l/>)l^*Hm« / **i (*(£,?)) 



From d2U) to (j233]l . (|23]l holds. 
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(2) Let Mi = max |/(a;)|, A'h = max |/(x)|. Since \f'\ q is s— geometrically convex 

xG \a,vab\ x£ \vab.b\ 

on [a, b] , from lemma [T] and Holder inequality, we have 



In 6 — In a / x \ x 



< 



M| 



"?" 



/ a 1 "* (<*&)* /' ^W 



o 



"2 n la / la 



/' o 1 "*^)' / ft 1 "' (<*&)* 



r/f 



< ?ln^Vi/*(f)*|/'(6 1 -*(a6)* 

o 



2 V a 



r/f 







/'(o 1 -*^)* 



c/i 



i \W /i 



- l ln U' 1J| ! ; /,// 



qt 



/'(V-'(a&)i 



rff 



-fm(TjM 2 |,*dt 



i ,t 





/' a 1 "* (aft)' 



rff 



< ^lnf^lM, 
~ 2 Va/ V2 



n 1 « 



(f)"i/'(a)r (t/2)S i/'(6)r ((2 - t)/2) 



dt 



(2.i4) + a -m(l)M 2 



n 1 < 



6\^~ 



/ /.si?(t/2)* | ,/, s| 9 ((2-t)/2)* 



M: |/'(&)r" |/'(a)| 



rff 



(i) If 1 > I /'(a) I , |/' (6) | , by fl2Jj]) we obtain that 



* (J) '" \f (a)\ q{t/2V \f { b )\«wr dt = if (6)|- ft2 (e (f , f )) , 



(I 



(2-15) ft g) * |/' (6)|^' \f (a)r ((2 - i)/2)8 dt = \f (a)f A, (rf (f , f 
o 



(ii) If 1 < |/'(o)| , |/'(6)| , by (EU) we obtain that 
l 
t (|) f |/' (a)\ q{t/2V \f (5)|9(( 2 -*)/ 2 ) 3 dt < \f ( 6 )|«/» ^ ^ 



_a_ q_ 

2 S ' 2 S yy ' 
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(2.16) y*t(|)* \f (b)f t/2r \f (a)r ((2 - t)/2)S dt < I/' (a)|* /s ^ 2 (* (£, £)) 

o 

(iii) If|/'(a)|<l< | /' (6) |, by dHJ) we obtain that 



tgjVtol^VC*)!" 



((2-*)/2) s 



d£ < 



l/'WI 9/s ft 2 (^(f, 



1 gt 

(2.17) /*(-)" \f (b)\ q{t/2V \f (a)\ q{{2 - t)/2) 
o 



(iv) If |/' (6)| < 1 < | /'(a) | , by flU]) we obtain that 

(- b ) * I/' (a)| 9(t/2r I/' (6)r ((2 - t)/2)S eft < |/' (6)|- fa (<? ( £, I)) , 



(2.i8) 1 1 Q) v ir (6)r (t/2)s ir ( a)r ((2 - i)/2)e * < ir («)r /s ^ 2 (* ( jl, f 

o 
From (|2.14[) to (J2.18I) . (|2~4")l holds. This completes the required proof. 

If taking s = 1 in Theorem [1] we can derive the following corollary. 



□ 



Corollary 2. Let f : I C R + — ^ M + oe differentiable on 1° , and a,b G 1° with a < b 
and f € L [a, 6] . If \f'\ q is geometrically convex on [a, b] for q > 1, then 



mo — ma; x V x 



-I a 



iJi(l,g;/ii(0),/n(0)). 



/ 2 (^)--v/ M /^-i^ 

V / In o — m a J a; 



- h,( o) G) " H *0->rM0lW#)): 



If taking q = 1 in Theorem [TJ we can derive the following corollary. 

Corollary 3. Let f : I C IR + — ^ M + 6e differentiable on 1° , and a, b E 1° with a < b 
and f € L [a, 6] . If \f'\ is geometrically convex on [a, b] for s G (0, 1] , then 



na)f(b)--±—[Mf (f*,,,,. 
mo-ma / X \ i 



-'M~) (~) «i.(-l,/ M («!./, |( V!! 



/ 2 (V^) 



1 



In 6 — In ( 



M/ (^ ) ,/.,■ 



i^ ( |) U) f/oKl:/M[«l./M(i']]. 
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Theorem 2. Let f : I C R + — > K+ be differentiable on 1° , and a,b € 1° with a < b 
and f € L [a, b] . If \f'\ q is s— geometrically convex on [a, b] for q > 1 and s € (0, 1] , 
then 
(2.19) 



/(«)/(&) 



In 6 



V/— /(-)* 

— InaJ a; \ x / 



<lm(±)(lzl. 

- 2 v a / \2o- 1 



(2.20) 
/ 2 f V^) - 



m o — m a / cc \ x 



"2 \aj\2q-l 



H 3 (s,q;h 3 (6),h 3 (#)). 



H 3 (s,q;h 3 (0),h 3 (#)), 



where Mi — max|/(x)|, M<z — max|/(x)|, 



h 3 (9) 



1, 6 = 1 



H 3 {s,q;h 3 {0),h 3 {$)) 

{ b \f{b)\ s M^ (9 (f , f )) + a \f(a)\ s M 2 hl /g (0 (f , f )) , 

l/'(o)|, |/'(6)|<1, 
6 |/'(6)| 1/s MiA^ (0 (£, £)) + a |/'( a )| 1/s M 2 ^ /9 (0 (i £)) , 

l/'(a)|, l/'(fc)l>l, 
6|/'(6)| 1/s Af 1 ^(0(f,^))+a|/'(a)rM 2 ^^(f,^)), 

|/'(a)|<l< |/'(6)|, 
b \f'(b)\ s Mxttf* (0 (£, f )) + a \f(a)\ 1/s M 2 h\ /q (0 (£, f )) , 
|/'(6)|<1< If HI- 
and 9 (u, v), •& {u, v) are the same as in 



= < 



Proof. (1) Let Mi = max|/(a;)|, M 2 = max|/(x)|. Since |/'| 9 is s— geometrically 
convex on [a, b] , from lemma [1] and Holder inequality, we have 

In — ma J x \ X J 

a 

l*-l|(f)*|/(a 1 -*(a6)*)||/'(6 1 -*(a6)* 
/' (a 1 -* (a6)*) J |/ (6 1 -* («6)- 



< 



In 



>>-< 



dt 



< 



In 



f'U-Habf* 



dt 







dt 
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b 

< - 

~ 2 



In 



(!) 



"a / 1 



Mi ( / (l-t)^ 1 dt 

■s-(l)*(j(l-.)** 



a\ "5" 



/'(v-'(a&)i 



fit 



1 gt 

6* ~ 



/' o 1 -*^)' 



dt 



* ^© Ml (^) , "*(/(?)* l ^» )|a( ' /2> ' l/ ' w|a<P " >/2> ' d( 



<"»K=M£t v ~* 



|/'(6)| 3(t/2)8 |/'(a)| 9((2 - t)/2)S 



<ft 



(i) If 1 > |/'(o)| , |/'(6)| , by (EH) we have 



(£) " ir («)r (t/2)S i/' (6)r ((2 - t)/2)8 a = i/' cm- &, (e ( 



qs qs 
T'T 



1 qt 



, ( ,,q(t/2Y , ,,. s,g((2-t)/2) 8 



(2.22) /(-] |/'(6)|— |/'(a)r^^^ * = |/'(a)r/>3(^(7,T 



gs qs 
2~'~2 



(ii) If 1 < |/'(a)| , |/' (6)| , by (EU) we have 



" - 2 1/' (a)i ?(t/2)s i/' (6)r ((2 - t)/2)s ^ < i/' ( 6)r /s h3 (e (±, ± 



1 g* 

(2.23) | Qj 2 |/' (6)r (t/2)S |/' (a)| 9((2 ~ t)/2)S dt < |/' (a)| 9/s ft 3 (1? ( 


(hi) If |/' (a) I < 1 < |/' (6) I , by flU]) we obtain that 



Q_ Q_ 

2s' 2s 



" N > "■ ir (a)r (t/2)S ir ( 6)r« 2 -^ 2)a d t < ir (6) r *, (* (f , £)) , 



1 . 3* 

6 ~ 



(2.24) / m \fm« tm '\f{*)\«™ m '*<\f(a)rh*(*(% ,£ 



(iv) If |/'(&)| < 1 < I /'(a) I, by (EU) we obtain that 



Q l \f («)| 9(t/2r I/' (6)r ((2 - f)/2)S dt < \f> (b)\ qs h 3 (9 



q_ qs_ 
2s' 2 
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(2.25) 



J qt 



\r wr (t/2)s if («)r ((2 - t)/2)s dt < if (a) r h 3 (* (±, f )) . 



From fl2~2Tj) to (j2~23j) . (12TT3)) holds. 

(2) Let Mi = max |/(a;)|, M2 = max |/(a;)|. Since |/'| 9 is s— geometrically convex 

x£ \a,Vab\ x€.Wab,b\ 

on [a,b], from lemma [T] and Holder inequality, we have 

b 



f Vab)- 



ln6 



— In o 7 x \ x J 



< W-W^ 

- 2 V a / \ 2 <7-i 



l-i 



I) 2 \f (a)\ q{t/2r \f (b)\ q{{2 - t)/2r di 



<"»K;H£r 



i-i 



1 gt 

6' " 



|/'(6)| g(t/2)a |/'(a)r ((2 - t)/2)S 



dt 



From (|2~2^|) and (|2~32l to (|2^5jl . (J2~2U1) holds. D 

If taking s = 1 in Theorem [51 we can derive the following corollary. 

Corollary 4. Let / : 7 C M + — > K + 6e differentiable on 1° , and a, b E 1° with a < b 
and f £ L [a, b] . If \f'\ q is geometrically convex on [a, b] for q > 1, then 

b 



f(a)f(b) 



1 



In b — In ( 



Six) 



f 



(?) 



<7r 



~ 2 V a / \ 2 9- 1 



V / In & — In a / x 



M/ r^ , ,,,. 



- 2 V a / v 2 ?- 1 



H 3 (l,q;h 3 (6),h 3 (#)), 



H 3 (l,q;h 3 (9),h 3 (#)), 



where 9 (u,v) , 1? (it, i»), 7/3 (l,g;/i3(0), h 3 ("&)) andh 3 (6) are the same as in Theorem 

m 

3. Application to Special Means 

Let us recall the following special means of two nonnegative number a, b with 
b > a : 



(1) The arithmetic mean 

A = A (a, b) := 

(2) The Logarithmic mean 

L = L(a, b) 

(3) The p-Logarithmic mean 

( b p+1 - a p+1 
L p = L p (a, b) 



a + b 
2 ' 

b — a 



In b — In i 



(p + !)(&- a) 



peR\{-i,o}. 
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Let f(x) = (x s J ' s) + 1, x € (0, 1] , < s < 1, g > 1, and then the function 
\f'(x)\ 9 = x^ s ~ x ^ q is s— geometrically convex on (0, 1] for < s < 1 (see [2]). 

Proposition 1. Let < a < b < 1, < s < l,and q > 1. Tften /or s^i 



G z [ — + 1, - + I 

s s 



4^ (G 2 (a s , 6 s ) , s 2 ) - -L s s r\ (a, b) L (a, b) 



< 



1 / o- 



2 \2L(a,b) 



a 1 37 M 2 



6 1_ 3JMi 



2.s 



(2s-l)o 



b«-*-L q a i"J(o,6)i(o,6)' 



2s 



(2* -l) fl 



£* V i(a,6)X(a,6)-a 9 " 



^^ + l) - -^ (G 2 (« S ' &S ) - s ') - -^=i («» 6 ) ^ (*> 6 ) 

s / s s s 



< 



1 / 6-o V 

2 V2^( a ^) 



6 1_ ^Mi 



2s 



a x ~^M2 



2s 



(2s -1)« 



(2«-l)« 
6«-*-L«:J:J(o,6)L(o,6) 



^_i_i(a,o)i(a,o)-a 9_ 



for s^^ 



< 



G 2 (2y/a + 1, 2-s/ft + l) - 8A (g 2 (Va. >/&) . t) - 4i -i/2 (<*> & ) x ( a > & ) 

(2VG(a,6) + l) 2 - 8A (g 2 (yi, Vb) , i J - 4LI j^ 2 (a, 6) L (a, 6) 



1 / 6-a 
< - 



2 \L(a,b) / 

Proof. Let /(.t) = (z s /s) + 1, a; G (0, 1] , < s < 1. Then |/'(a)| = a 3 " 1 > b 3 - 1 = 
|/' (6)| > 1, Mi =max|/(a;)| = (VaT/s) + L M 2 = max|/(x)| = {b s /s) + 1, and 

for 5 ^ | 

'L(a,b)\* .! i ., { ( 2s 



a;G[va6,6J 



6 i_ ^Mi 



(b-a)J {\(2s-l)q 

(6-a)>/ ^ 2 H(2s-l) 



2.s 



W-^-L* _£_ Ua,b)L(a,b) 

" 2s 



^_4_i(a,&)£(a,6)-a 9 - 
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b\f'{b)\ 1/s M x h\ /q 



q_ q_ 

2s' 2s 



L(a,b) 



V~^M X 



2s 



(b-a)J x [\(2s-T)q 



[b-a) 



2s 



(2*-l)« 



L q * _ l Ja,b)L(a,b) - a q - 



b q ~*-L q f_ \(a,b)L(a,b) 



for s = i 



By Theorem [2 Proposition [1] is thus proved. 

Proposition 2. Lei < a < b < 1, 0<s< Land q > 1. TTien /or s ^ | 

G 2 f- + 1, - + 1 ) - 4^4 (G 2 (a s ,b s ) , s 2 ) - -L^ (a, 6) L (a, 6) 
\ s s J s A ^ s 

i-i 



a 



< i_^_f^l| a 



L(o,6) V 2 «? - 1 



(aW i-|)(V : | : i( a ,6) L(a , 



< 



L(o,6) V.2<7 
and for s = i we have 



^G^6) + ^ 2 _ |^ (G2 (o . j6 . )jfla) _ l L .-i (0|6)i(0j6) 

T ) ^(a^y-^)(£;;:|:*(a, )z(a )0 )) 5 ) 



6 — a f q — 1 



< 



G 2 (2V^ + 1, 2V6 + l) - 8A f G 2 (v^, Vbj , i J - 4L_^ 2 (a, 6) X (a, 0) 
(2VG(a,6) + I)' - 8A f G 2 (Va, Vb) , i J - 4LI^ 2 (a, 6) L (a, 6) 

l 

6 — a f q — 1 



Vab + Vb+1 



xG Wab.b 



L(a,b) \2q-l, 

Proof. Let /(z) = (a; s /s) + 1, x € (0, 1] , < s < 1. Then |/'(a)| = a^ 1 > 6 s - 1 = 
|/'(o)| > 1, Mi =max|/(x)| = U/ab' /a\ + 1, M 2 = max|/(a:)| = (& s /s) + 1, and 

for s 7^ i 

ft» (* (: 



,2s' 2s 



= 6*-'i* i_;(o,6)L(o,6), 

"2s 
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for s = |we have 



(•(£■£))-*■('(■' " 



-2s' 2s, 
Using Theorem [3J Proposition [2] is thus proved. □ 
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